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BIBLIOMETRICS 
INTRODUCTION 
This is an age of research and expedition in every field of 
knowledge. Consequent increase in the production of information 
is best reflected in the literature of every discipline. The case of 
literature that supports research activities is mainly constituted of 
journals. Growth in the number of specialized disciplines, 
increasing number of journals published in each of them and the 
escalating cost of this inevitable and ubiquitous medium of 
communication present constraints to the librarians in judiciously 
chalking out effective acquisition programmes for journals and 
related information. 
Realizing this factor, no single library can afford to acquire 
every document. Hence, limited and selected procurement of 
journals seem to be one of the practical remedies. There is high 
time to draw up theory methods and forms of their recognition 
standardized the system of main concepts in the bibliographical 
organization and services on the basis of statistics. 
To meet these challenges, recent development in the library 
and information science may be looked into. Developments in 
library operation are being manifested through the so-called 
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Bibliometrics, i.e., statistical analysis. It is the study conducted to 
identify the pattern of publications, authorship and citation used 
for a subject etc. over a period of time and there by offering 
insight into dynamics of the area under a particular study. 
So "Bibliometric" is a relatively new branch of information 
science, which lies between the border areas of social and physical 
science. It is a quantitative study of various aspects of literature on 
a topic and is used to identify the pattern of publication, 
authorship, citation and / or secondary journal coverage, with the 
objective of getting an insight into the dynamics of the growth of 
knowledge in the areas under "consideration. This all consequently 
leads to the better organization of information resource, which is 
essential for its most effective and efficient used. 
Bibliometric today has attained sophistication and complexity 
having national, international and interdisciplinary character. It 
has clearly become established as a sub discipline with its 
applications in the history and sociology of knowledge. 
Communication and Information science. 
1. BIBLIOMETRICS : Its Origin and History 
The first recorded study on Bibliometrics was done in 1917 
by Cole and Bale's the study on The History of 
Comparative Anatomy part-I.' "A statistical Analysis," for the 
first time the expression "Statistical Analysis" has been used in the 
literature. The second study done by Hulmes in 1923 used the 
expression 'Statistical Bibliography'. The third study was the 
pioneering work of Gross and Gross reported in 1927 the 
used the method of counting and analysis of the citations 
appended to article in the journal of "American Chemical Society", 
and produced a list of journals of importance in chemical 
education. After gross and gross, the term statistical Bibliography 
was used by Henkle in 1938 in his article, "The 
periodical literature of Biochemistry", the same term 
was used by Gonsell in 1943/1944 by Fusseler in 
1948/49, by Raising in ,1962 in their work. 
In 1968 Pritchard analyzed the term 'Statistical 
Bibliography' and found it to be confusing with 'Statistics' and. 
Bibliography on statistics'. Therefore, he coined another term i.e. 
called "Bibliometrics". 
2. Definition of different Analogous term: 
Bibliometrics is just one of the many sciences whose name 
ends with metrics. Many scientists have used the term under 
different names, but the concepts were more or less same. Same 
well established subdisciplines like, Scientometrics, Informetrics, 
Econometrics etc. 
2.1 Librametrics 
The terms "Librametry" historically appeared first in 1948. It 
was suggested by Indian library scientist S.R. Ranganathan. Under 
this term he suggested using of mathematical and statistical 
method for analysing library activities and library resources. But 
this term did not take its place in library science and was forgotten 
for many year. Later it was called librametrics. 
2.2 Scientometrics 
In 1969, the term 'Scientometrics' was suggested by two 
Russians named Nalimov and Z. Mulchinko in their book 
"Scientometrics: The investigation of science as development of 
information process" According to them Scientometrics is a 
complex of quantitative methods, which are used to investigate the 
processes of science. 
2.3 Informetrics 
The FID' s term 'Informetrics' was suggested by German 
scientists A Blackert and S.Z. Zygel in 1982 as a newly formed 
branch of science, using mathematical level and practical 
information activities. 
2.4 Webomctrics or Cybermetrics: 
Recently a new growth area in bibliometric has been in the 
emerging field of Webometric or Cybermetric as it is in often 
called. Webometrics can be defined as using of bibliometric 
techniques in order to study the relationship of different site on 
World Wide Web such techniques may be also be used to map out 
(called "Scientific maping" in the traditional bibliometric research 
area of the web) some other well established subdiscipline like 
Econometric, Psychometrics, Socimetrics and Biometrics. 
3 . BIBLIOMETRICS: ITS MEANING AND DEFINITION 
Etymologically Bibliometrics is composed of two distinct 
words, i.e., biblio and metrikas. The prefix Biblio is a Greek word 
meaning books and Metrikas means measurement. So 
Bibliometrics is the Science of measurement pertaining to books 
or documents. 
It is the term 'Bibliometrics' implies the use of quantitative 
or statistical methods to study the behaviour of information. 
There are a number of definitions of Bibliometrics given by 
the different researcher such as Hulme, Raising; Fairthorne, 
Schrader, Sengupta, and others. However, a more elaborate 
concept of Bibliometrics has recently been expounded by Egghe, 
who define it has the development and application of 
mathematical (including statistical and optimization) models and 
techniques to all aspects of communication (including libraries, 
documentation and information centres science policy.) 
Diverse interpretation of the terms have been put forward by 
many authors over the years. "The purpose of Statistical 
Bibliography is to shed light on the process of written 
communication and of the nature and course of development of a 
discipline by means of counting and analysing the various facets of 
^written communication". According to Miles. L. Raising (1962) 
"The assembling and interpretation of statistics relating to books 
and periodicals... use of books and journals and to ascertain in 
many local situations the general use of books and journals." 
• According to Pritchard ( 1 9 6 8 ) 
"Application of mathematical methods to books and other 
media of communication." 
According to R.A. Fairthorns (1969) 
"Quantitative treatment of the properties of record 
discourse and behavior appertaining to it". 
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According to D. T. Hawkins (1977) 
"Quantitative analysis of the bibliographical features of a 
body of literature." 
According to W.G. Potter 
"Bibliometrics is the study and measurement of the 
publication patterns of all forms of written communication and 
their authorship." 
According to Alwin. M Schradcr 
"Biblimetrics is the scientific study of recorded discourse." 
According to R.N. Brbadus 
"Bibliometrics is the qualitative study of physical published 
units of bibliographic units of Surrogates either." 
According to I.N. Sengupta 
"Organization, classification and quantitative evolution of 
publication patterns of all macro and micro communications along 
with their authorship by mathematical and statistical calculus." 
Expressed simply, Bibliometrics is the study that uses 
statistical and mathematical method to analyze. The literature of a 
discipline as it is patterned in its bibliographies. 
4 . BIBLIOMETRICS : ITS SCOPE 
The scope of Bibiiometrics include the study of relationship 
within a literature or describing a literature. Typically these 
description focus on. consistent patterns involving authors, 
monograph journals, subject, language and forms. Ronald Stevens 
has considered Bibiiometrics as a quantitative science and divided 
its scope into two basic categories. 
4 . 1 . Descript ive Bibi iometrics Productive to Count, 
which includes: 
(i) Geographic 
(ii) Time period, and 
(iii) Discipline 
4 . 2 . Evaluative Bibi iometrics or Literature use 
count , which includes: 
(i) Reference count (ii) Citation count 
Stevens further adds that descriptive Bibliometric include the 
"study of the number of Publication in a given field or productivity 
of literature in the field, for the purpose of comparing the 
amounts of research in different countries, the amount produced 
in different subdivisions of the field. The kind of study is made by 
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a count of the papers, books and other writings in the field or 
often by count of theses writings which have been abstracted in 
specialized abstracting journals. The other, i.e., evaluative 
Bibliometrics include the study of the literature used by research 
workers in a given field. Such a study is often made by counting 
the references cited by a large number of research workers in their 
papers." 
5. BIBLIOMETRIC: ITS PURPOSE 
Hulmes, the pioneer of the 'statistical bibliography' clearly 
stated the purpose of Bibliometrics is to shed light on the 
processes of written communication and of the nature and course 
of development of a discipline (in so far as this displayed through 
written communication), by means of counting and analyzing the 
various facets of written communication... According to Schrader" 
the objective of Bibliometrics is a scientific study to produce ideas 
that is theory about recorded discourse and its important 
properties." 
According to Dr. S.N. Singh "The purpose of Bibliometrics 
is to provide quantitative analysis of the phenomenon growing 
with documents, their organization, use and services in library and 
information centers and systems. It offers to the information 
worker a type of statistical technique for the study of 
characteristics and attributes of literature and that of 
communication media". 
The main purpose of Bibliometric study is: 
a. To find major form of literature. 
b. To prepare a ranked list of journals. 
c. To make a comparison between ranked journals. 
d. To identify the country with greatest literary output. 
e. To find out the chronological scattering of all cited 
literature. 
f. To ascertain the amount of utilization of language 
So, Bibliometric studies are generally based on quantitative 
measurements without any qualitative evaluation. They are 
therefore considered only as partial indicators of scientific 
progress so, its purpose basically is to provide information about 
the structure of knowledge and how it is communicated. 
6 BIBLIOOMETRICS: ITS APPLICATIONS: 
The technique of Bibliometrics have extensive applications 
equally in sociological studies of science, informaiton 
management, librarianship, history of science including science 
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policy, study of Science and Scientists and also in different 
branches or Social Science. 
Some of the areas where bibliomctric techniques can be used 
are: 
> To identify research trends and growth of knowledge. 
> To estimate comprehensiveness of secondary periodicals. 
> To identify users of different subjects. 
> To identify authorship and its trends in documents on 
various subject. 
> To measure the usefulness of adhoc and retrospective SDl 
services. 
> To forecast past, present and future publishing trends. 
> To develop experimental models correlating existing ones. 
> To identify core periodicals in different disciplines. 
> To formulate an accurate need-based acquisition policy 
within the limited budgetary provision, 
> To adopt in accurate weeding and staking policy. 
> To initiate effective multi-level network system. 
> To study obsolescence and dispersion of scientific literature 
11 
(clustering and coupling of scientific papers). 
> To predict productivity of publishers, individual authors, 
organizations, country of that of an entire discipline. 
> To design automatic language processing for auto-indexing, 
and abstracting and auto-classification; and. 
> To development norms for standardization. 
Most of the Librametry/lnformetric studies in the library and 
information field are concerned with the different types of uses 
and degrees to which user needs are satisfied. The studies are, 
however, becoming more analytical than descriptive. These studies 
may be used for; 
> To make a careful and intensive study of the library situation 
(in the late 40's). 
> To measure the adequacy of library collection for present 
and possible future library programmes (in the late 50's and 
in 60's). 
> To discover mathematical and statistical models for various 
phenomenon which we experience in library and 
information work and studies. 
Methods used in empirical studies in the library and information 
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field vary from one study to another. In several field studies 
questionnaires have been used. Casual visits, checklists, 
correspondence and interviews u/ith user, and combinations of 
these with questionnaires, have also been used. The results are 
sometimes not compatible with each other or easy to compare 
because of the bias involved in the data collection methods. 
Nevertheless, the trends in Informetrics in toward discovery of 
theory and/or generalized mathematical model of the 
library/information use phenomenon. Hopefully, these studies will 
help in achieving better services to library and information users 
and efficiency in information system and services management 
envisioned in Ranganathan's Five Law of Library Science. 
LIMITATIONS IN APPLICATION 
Though most of the studies tend to support the Bradford 
distribution, some other researchers could not get the satisfactory 
results. Gross found that the scattering of research papers among 
physics journal deviated form that predicted by Bradford's Law. 
Out of 50 bibliographies studies by Chonez, only six followed the 
law, he calls the law pseudo-scientific. 
In the case of Lotka' s law it was found to fit in most cases. 
However, the value of indexing was found to vary different groups 
of scientists. 
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Another problem with Lotka's law is that it totally ignores 
the potential authors who have produced any publication so far. 
6. BIBLIOMETRIC LAWS: 
There are three fundamental laws which laid the solid 
foundation of bibliometrics: 
1. Lotka's Inverse Square Law of Scientific Productivity (1926). 
2. Bradford's Law of Scattering of Scientific Papers (1934). 
3. Zipf's Law of Word Occurrence (1949). 
6.1 LOTKA'S INVERSE SQUARE LAW: 
This law was put forth by Alfred J. Lotka in 1926. It relates 
to the productiuvity of scientists in terms of number of papers 
published by them. He was interested in determining, "If possible 
the part which mean of different caliber contribute to the progress 
of science". 
Lotka studied the productivity of authors by publication 
frequency as indicated in Chemical Abstracts from 1907 to 1916. 
Similarly, he studied the name index of "Auerbach's 
Geschietftafeln der physik". It revealed that the productivity of the 
scientists confirmed to inverse square law, such that for every 100 
authors contributing one article, 25 will contribute 2 articles, 11 
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will contribute 3 articles and 6 will contribute 4 articles, and so 
on. The observed figures for single article authors were 57.9 
percent for Chemical Abstract data (6,891 contributors) and 59.2 
percent for the Physics data (1,325 contributors). 
The frequency distribution of productivity of authorskl of 
scientifc papers was first studied by Litka, who proposed that the 
number of authors making 'n' contributions is about 1/n^ of those 
making one contribution, and the proportion of all contributors 
who make a single contribution is about 60 percent, or n(n) = 
k/n^. 
Wehere 'a' is the number of authors producing n papers and 
'k' a constant. 
The original paper of Lotka gave no suggestion to show that 
this was a universal law with applicability to all branches of 
knowledge, or even for that matter, to all the branches of science. 
Subsequent studies have shown that this law is applicable to the 
subjects of History, Technology, Science, Literature etc. 
6.2 BRADFORD'S LAW OF SCATTERING: 
Of all the Bibliometric Laws, Bradford's Law has received 
greatest attention in the literaturle of Library and Information 
Science. Bradford's law of scattering was promulgated by the 
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British bibliographer Samuel Clement Bradford. Bradford's 
concern was with the problem of seepage and scattering of articles 
in primary journals and their coverage in indexing and abstracting 
sources. 
Much earlier, he described the pattern of scattering of 
literature in a subject in various periodicals, in a paper on applied 
Geo-physics and Lubrication, in this study he found out that 9 
journals covered 429 articles and the next 59 journals accounted 
for 499 articles, in other words first nine journals contributed for 
one-third of the articles found on the subject, the next 5 x 9 
journals accounted for another one-third, and the next 5x9x9 
journals for the remaining one-third. In other words periodicals 
can be categorized in three separate groups as under:-
1. Those periodicals which carry four references in a given 
subject. 
2. Those which carry between two and four in a year. 
3. Those which carry one or fewer references in a year. 
The first group thus becomes the nucleus of periodicals in a 
subject and necessarily contains more articles on that subject and 
necessarily contains more articles on that subject rather than 
periodicals that cover articles on related subjects. 
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On the basis of above study Bradford enuciated "If scientifc 
periodicals are arranged in tlie order of decreasing productivity of 
articles on a subject, that may be divided into a nucleus of 
periodicals more particularly devoted to the subject and several 
groups of zones containing the same number of articles as the 
nucleus when the number of periodicals in the nucleus and 
succeeding zones will be l:n:n^". 
Where T is the number of journals in the nucleus and 'n' is 
a multiplier. 
The refinement of law has been made by B.C. Vickery. He 
found discrepancy between the verbal and graphical 
representations of Bradford's law. He pointed out that application 
of the Bradford's law should not only be limited to three zones, 
but with suitable modification of the value of ratio n, to any 
number of zones. 
6 .3 ZIPF'S LAW OF WORD OCCURRENCE: 
This law was given by George K. Zipf in 1949. Zipf's law 
states that "in a long textual matter if words are ranked on the 
basis of their frequency, then rank of any given word of the text 
will be inversely proportional to the frequency of occurrence of 
the word". 
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i.e. f oc 1/r 
or f X r = C 
where 'c' is constant 
He found that by multiplying the numerical value of each 
rank ® by its corresponding frequency (f) he obtained product (C) 
which is constant throughout its text. 
Example: 
In any textual part, certain words are picked up 
Word Rank (r) Frequency (f) f X r 
The 1 245 245 
An 2 136 272 
A 3 100 272 
To 4 81 324 
Are 5 66 330 
Thus, these three laws are respectively based on 
i. Number of authors contributing in a discipline or other 
fields. 
ii. Distribution of articles in a set of journals. 
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iii. Ranking of word frequency in a particular set of 
documents. 
7. SOME OTHER EMPIRICAL LAWS: 
7.1 PRICE'S SQUARE ROOT LAW OF SCIENTIFIC 
PRODUCTIVITY: 
This law was given by Derek J. de Solla Price in 1971. This 
law states that "half of the scientific papers are contributed by the 
square root of the total number of scientific authors". 
7.2 GARFIELD'S LAW OF CONCENTRATION: 
This law was enunciated by Eugene Garfield in 1971. This 
law states that "a basic concentration of journals is the common 
core of nucleus of all fields". 
7.3 SENGUPTA'S LAW OF BIBLIOMETRICS: 
This law has been put forward by I.N. Sengupta in 1973 
which is also known as off setting weightage formula for 
re-ranking periodicals to avoid discrimination against new journals 
Iwhich necessarily have citation credits. This is basically an 
extension of the Bradford" law. 
It states that "during phases of rapid growth of knowledge in 
a scientific discipline, articles of interest to that discipline appears 
IS 
in increasing number of periodicals distant from that field". 
Mathematically this law stands in the following form: 
F(X +Y) =a + b log (X+Y) 
Where f(X+Y) is the cumulative number of references as 
contained in the first (X+Y) most productive journals, X indicates 
number of journals in the same discipline and y stands for number 
of journals of unrelated disciplines (Y>X) and 'a' and 'b' are two 
constant. 
7.4 SUBDIVISIONS OF BIBLIOMETRICS: 
1. Operation Research (Linear Programming, Transport 
problems). 
2. Statistics (Mutivariable Techniques, Trends, 
Correlations). 
3. Bibliometric Laws (Laws of Zipf, Lotka and Bradford). 
4. Citation analysis (Networks, Science Policy). 
5. Circulation Theory (Models) 
6. Information Theory 
7. Theoretical Aspects of Information and Retrieval. 
CONCLUSION 
Bibliometric analysis, has now become a well-established 
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part of information research, and a quantitative approach to the 
description of documents and examination of services is gaining 
ground both in research and practice. It offers to the librarian, the 
students, the teacher, the sociologist of knowledge, and the 
publisher, a type of static not hitherto considered, which can 
complement further more traditional approaches to the study of 
bibliography and communication. As the definition suggests, 
Bibliometrics can be applies to any subject area and to most of the 
problems, concerned with the written communication. 
Bibliometric techniques have been gaining recognition and 
importance especially during the past two decades. The results of 
such studies are increasingly being applied to manage the library 
and information science resources and services more effectively. 
The studies of subject literature and their characteristics have also 
been found useful and helpful in managing the research and 
development activities in those subject specialists. 
Application of Bibliometric technique is found in selecting 
most important journals in a given field of knowledge. The 
exponential growth of literature and rapid development of libraries 
generated several - evolutionary studies about effectiveness and 
efficiency of information services. These studies led to the 
identification and application of appropriate quantitative 
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measuring technique known as bibliographical control, as it is not 
possible to start efficient service without analyzing the size and 
character of literature. 
So expressed simply 'Bibliometrics' is the statistical or 
quantitative description of a literature, a group of related 
documents that furnishers possible methods by which significant 
features of a literature may be described and its working 
monitored. In fact Bibliometrics has grown out of the realization 
that literature is growing and changing at a rate with which no 
librarian or information worker equipped with traditional 
bibliographic methods and skill, could keep abreast. 
9. Citation Analysis 
Citation analysis is the area of bibliometrics that studies the 
citations and from documents. It is a research method that can 
focus on the documents themselves on the authors, or the journals 
and other publications in which they appear. Simply put, citation 
analysis can provide a picture of where the action is "in a 
discipline. By gathering and analyzing citation statistics, who's 
writing what, what subjects are popular, which journals and 
authors are cited most, and by extension, considered the most 
influential. 
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The primary function of citation is to provide "a connection 
between documents, one which cites and other which is cited". 
There are umpteen number of reasons for giving citations. 
Weinstock, Lipetz, Moraucsik and Murugesan, Hodges, 
Oppenheim and Renn, Finney,j Forsts and Throme have all 
attempted to explore the possible reasons for giving citations. 
They include the possible reasons for giving citations. They 
include the positive and negative reasons for inclusion. However, 
it has to be conceded that if the reason is positive there is sound 
to have some connection between the citing and cited papers. The 
first recorded citation analysis was a study by P.L.K. Gross and 
E.M. Gross published in 1927 in order to determine the journals 
to be subscribed to and the back volumes to be acquired for the 
library of the Pomona college. They studied the citation frequency 
in the references given in the Journals of the American chemical 
society. Citation analysis is very often fruit fully applied to derive 
the following benefits: 
a. To lead the reader to further studies in the field: 
The is perhaps, the primary purpose of citations. Readers can 
verify the correctness of the information and thereby 
convince themselves. 
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b. For the preparation of Bibliographies: 
This are of citation indexing was made in Shepherd's 
citations published in 1873. This technique of citation indexing 
has been prepared by E. Garfield and others since early 1960. It is 
a fact that compilation of bibliographies in new fields is really 
difficult. In such circumstances, analysis of citations of articles may 
be the only way to gather information. The very fact that the 
citations have been verified, evaluated and recommended by 
authors who are experts in their own fields make them all the 
more acceptable for inclusion in a bibliography. 
c. To study the use pattern of different types of 
documents: 
Citations given may be of books; journals, articles, reports 
standard, thesis/dissertations etc. The relative use of each of these 
types can be ascertained based on the frequency of citations. For 
example, various citation studies have shown that the journal 
articles are the most preferred source consulted by scientists since 
the constitute about 70-80% of the total citations. Similarly 
citation practices among social scientists indicate that they give 
equal importance to books and journals. 
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d. To find out the relative use of different languages: 
Since English has emerged as a world language, especially in 
science and technology, there is a predominance of English 
language publications in all b ranches. This can easily be 
understood from citation analysis. In the mid sixties, for instance 
the share of English language papers in Mathematics and 
Chemistry was more than 50% Russian occupied the second 
portion with about 20% followed by German and French. Citation 
practices have also shown that the relative amount of literature in 
different subjects produced by different countries change with 
time. It has been observed that German has declined very much in 
the 20'*" century, especially in the field of Chemistry where 
publications in this language reigned supreme. 
e. To study the use of literature form different 
countries: 
From the citation the country of their origin can be 
identified in all types of materials like journal articles, books, 
reports etc. In many subject areas, US publication are forced to be 
used more heavily. Journals of UK occupied the second portion, 
but they come nowhere near their American counterparts in the 
frequency of use. 
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f. To study the scattering of subjects: 
Studies about the dispersion or scattering of subjects in different 
sources as evidenced by citation analysis have brought 
out in treating results, for e.g. 
i. Social science and arts subject show a wider scatter of 
publications than the sciences. 
ii. Research publications in technology show a greater 
dispersion than those in science. 
iii. A new branch of science, especially an 
interdisciplinary one, sources greater dispersion than 
older branch of science. 
iv. There can be differences in scatter between sub-fields 
written a subject as also among major subjects. 
V. The rate of scatter within the same subjects alters with 
time. 
g. To decide the obsolescence rate of documents in 
different subjects: 
Citation in subsequent literature and usage patterns in 
libraries are considered as two indication of the obsolescence rate 
of literature. Analysis of citations by age of the cited document 
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can shown in useful life of document. In order to measure the 
decay or obsolescence of documents. The concepts of half-life has 
been borrowed from Nuclear physics. The above study had shown 
the half-life of Metallurgical Engineering as 3, while that of 
Botany is 10 years. There time scales are highly useful in the 
planning of library holdings. 
h. To determine the in terdependence and Linage of 
subjects: 
The inter dependence of basic and applied fields can be 
understood by citation studies. Establishment of this 
interdependence can be of use in the acquisition policy of special 
libraries or information centers. The analysis of citations of the 
Annual Review of Medicine for the year 1 9 6 5 - 6 9 by/.N. 
Sengupta, has established the contribution made by journals in the 
fields of biochemistry and physiology and microbiology. 
As far as linage of subjects are concerned, Garfields 
experiments in citation indexes have very much contributed in 
mapping the history of many of them. 
i. To prepare ranked list of periodicals. 
ii. To study the rate of collaborative research. 
iii. For the analysis of scientific journals. 
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iv. Citation rate of Journals. 
V. Inpact factor 
vi. Self-citing rate 
vii. Self-cited rate 
viii. Immediacy index. 
9.1 Limitation in Application: 
Though most of the studies tends to support the Bradford 
distribution same other researchers could not get the satisfactory 
results. Gross focused that the scatter of research papers among 
physics deviated from that predicted by Bradfsord's law. Out of 50 
bibliographies studied by chonez, only six followed by law, he calls 
it as the "Pseudo Scientific law". 
9.2 LOTKA'S LAW: 
In the case of Lotka's law it was found to fit in the most 
cases. However, the value of indexing was found to vary for 
different groups of scientists. 
Another problem with Lotka's law is that it totally ignores 
the potential authors who have not produced any publication so 
far. 
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9.3 Citation Analysis: 
In case of citation analysis, the common arguments against it are 
as follows. 
• To much of self-citation and in-house citation. 
• Practice or citing only to get the forours of the 
powerful or to appears others. 
• Citation given just to dress up the paper variation of 
citation rate during lifetime of paper. 
• Variation of citation rate with type of paper specialty. 
• Negative citation. 
Because of all there limitation the empirical nature of there laws 
are generally questioned. 
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CEREBRAL MALARIA 
2 . 1 What is cerebral malaria: 
Cerebral malaria (CM) collectively involves the clinical 
manifestations of Plasmodium falciparum malaria that induce 
changes in mental status and coma. It is an acute, widespread 
disease of the brain which is accompanied by fever. The mortality 
ratio is between 25-50%. If a person is not treated, CM is fatal in 
24-72 hours. The histopathological hallmark of this 
encephalopathy is the sequestration of cerebral capillaries and 
venules with parasitized red blood cells (PRBCs) and non-PRBCs 
(NPRBCs). Ring-like lesions in the brain are major characteristics. 
Disease risk factors include being a child under 10 years of age 
and living in malaria-endemic area. 
There is a clear need for a strict definition of cerebral 
malaria in order to properly diagnose and assess the condition. A 
pragmatic definition based on the Glasgow Coma Score exists. Its 
key elements are: (1) unrousable coma--no localizing response to 
pain persisting for more than six hours if the patient has 
experienced a generalized convulsion; (2) asexual forms of P. 
falciparum found in blood; and (3) exclusion of other causes of 
encephalopathij, i.e. viral or bacterial. 
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The Blantyre Coma Scale, a related diagnostic tool, has 
been devised for young children. 
2.2 History 
In the 1960s several strains of the malarial parasite 
developed resistance to chloroquine. This, plus the growing 
immunity of mosquitoes to insecticides, has caused malaria to 
become one the of world's leading re-emerging infectious diseases, 
infecting an estimated half billion people a year and killing up to 2 
million. Atovaquone and proguanil (Malarone) are used in areas 
where the disease has become highly resistant to the chloroquine 
and other alternative drug treatments. Artemisinin in combination 
with other drugs is an alternative treatment for resistant strains. 
Vaccines against malaria are still experimental. Spraying is still 
used to control malaria-transmitting mosquitoes, but fish that feed 
on mosquito larva also have been employed. 
Malaria is common in central and South America, the 
Mediterranean countries, Asia and many of the Pacific Island. In 
U.S. it was found in the South less frequently in the Northern and 
Western parts of the country. 
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2.3 Types of Malaria 
Types list: The list of types of Malaria mentioned in various 
sources includes: 
Plasmodium falciparum - most common 
Plasmodium vivax 
Plasmodium malariae 
Plasmodium ovale 
Transfusion malaria 
Congenital malaria - newborn cross-placental infection 
from the mother. 
Algid malaria 
Cerebral malaria 
Bilious remittent malaria 
Falciparum malaria 
Hemorrhagic malaria 
Induced malaria 
Ovale malaria 
Quartan malaria 
Quotidiam malaria 
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• Tertian malaria 
• Vivax malaria 
Types discussion: Four species of malaria parasites cause 
disease in humans: Plasmodium vivax, P. malariae, P. 
falciparum and P. ovale. P. falciparum is the most common and 
causes the most deaths.^ 
2.4 Symptoms 
Clinical manifestations of cerebral malaria are numerous, 
but there are three primary symptoms generally common to both 
adults and children: (1) impaired consciousr)ess with non-specific 
fever; (2) generalized convulsions and neurological sequelae; 
and (3) coma that persists for 24-72 hours, initiallx; rousable 
and then unrousable. 
2.5 Cause 
The cause of cerebral malaria is not well understood. 
Currently, there are two major hypotheses explaining its etiology. 
They are the mechanical and the humoral hypotheses. 
The mechanical hypothesis asserts that a specific interaction 
between a P. falciparum erythrocyte membrane protein (PfEMP-1) 
and ligands on endothelial cells, such as ICAM-1 or E-selectin, 
reduces microvascular blood flow and induces hypoxia. This 
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selective cytoadherence of PRBCs and non-PRBCs, also known as 
rosetting, can apparently better account for CM's 
histopathological hallmark and its characteristic coma condition. 
However, this hypothesis is inadequate in explaining the relative 
absence of neurological deficit even after days of unconsciousness. 
The humoral hypothesis suggests that a malarial toxin may 
be released that stimulates macrophages to release TNF-Ll and 
other cytokines such as IL-1. The cytokines themselves are not 
harmful, but they may induce additional and uncontrolled 
production of nitric oxide. Nitric oxide would diffuse through the 
blood-brain barrier and impose similar changes on synaptic 
function as do general anesthetics and high concentrations of 
ethanol, leading fo a state of reduced consciousness. The 
biochemical nature of this interaction would explain the 
reversibility of coma. 
2.6 What are possible treatment options 
As cerebral malaria is the fatal within days of malaria 
infection if left untreated, immediate treatment is crucial. Because 
natural immunity to malaria is not fully understood (Immunity) and 
thus cannot yet be artificially imitated by drugs, control and 
prevention strategies are significant. Two of these are antimalarial 
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chemotherapy and adjunctive nneasures. Public health 
interventions are also critical (Public Health). 
P. falciparum parasites ir\ brair) capillari; 
• Chemotherapy for cerebral malaria now primarily involves 
the use of quinine, for a patient with severe CM must be 
assumed to have chloroquine resistance. It is one of the four 
main alkaloids found in the bark of the Cinchona tree and is 
the only drug which over a long period of time has remained 
largely effective for treating the disease. Quinine has similar 
activity to chloroquine in that it is likely to interfere with the 
parasite's enzymatic digestion. 
• Artemisinins have been shown in some clinical trials to 
clear parasitemia and fever faster than quinine or 
chloroquine, but they had no effect on mortality rates. 
Artemisinin has been used by the Chinese as a traditional 
treatment for fever and malaria. It is a sesquiterpene lactone 
derived from Artemisia anr^ua. The two most widely used 
are artesunate and artemether. Because it is both cheap and 
effective, it is beginning to be included in treatment 
schedules. However, it is not yet licensed for use in 
Australia, North America or Europe. Its main value is in the 
35 
treatment of multi-drug resistant falciparum malaria. As the 
possibility of quinine resistance looms, artemisinin and its 
derivatives may soon become the drugs of choice for CM 
treatment 
. Adjunctive measures for CM treatment exist, but they are 
debatable in both use and efficacy: 
Anti-pyretics Such as paracetamol to reduce fever. However, it 
is not clear if a reduction in core temperature 
benefits cerebral consequences. 
Anti-convulsants Such as phenobarbital sodium for seizures. It is 
crucial to control or prevent seizures, as they can 
cause neuronal damage and are associated with a 
fatal outcome. 
Reduce intracranial 
pressure 
Using agents such as osmotic diuretics. 
Hypoglycemia 
correction 
Using hypertonic glucose. However, theoretically, 
correcting hypoclycemia in the presence of tissue 
hypoxia can worsen tissue acidosis. 
Exchange transfusion Generally only been justified when peripheral 
parasitemia exceeds 10% of circulating 
erythrocytes. The role of these blood transfusions 
remains highly controversial, as they are both 
expensive and potentially dangerous in many 
malaria-endemic areas. 
Anti-Inflammatories Such as corticosteroids. However, there have been 
few controlled studies demonstrating benefit. 
Desferrioxamine An iron-chelating adjuvant agent with antimalarial 
properties. Reduces formation of reactive oxygen 
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species by reducing amount of free iron. 
Microcirculatory Flow Such as pentoxifi^Uine. Reduces red cell 
deformability and blood viscosity, decreases 
systemic vascular resistance, and impairs platelet 
aggregation, thus improving microcirculatory flow. 
In short, experimental data exists that demonstrates the efficacy 
of 7some ancillary therapies, but their roles are still controversial. 
The bark of the cinchona and its product, quinine, have been used 
in the treatment of malaria for centuries. After World War II, they were 
largely replaced by the synthetic analog chloroquine. The use of 
chloroquine, in addition to the use of DDT for mosquito control, was 
expected to eradicate the disease, but a World Health Organization 
campaign (1955-69) to eradicate the disease globally (by controlling 
mosquitoes long enough to allow the human population to become 
population to become disease free) proved unsuccessful. Despite that, 
spraying successfully eradicated the disease in some areas. 
Management of clinical malaria (Febrile 
episode) 
Uncomplicated 
P. vivax/ P. falcipamm P. falcipaaim 
Chloroquine Sulphadoxine + 
Pyrimethamine Quinine 
sulphate (Tab) 
Complicated 
Quinine dihydrochloride 
inj. 
Artemether/Artesunate/ 
Arteether Melfoquine 
Prevention of relapse 
(for P. Vivax) 
Primaquine 
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MANAGEMENT OF DRUG RESISTANT MALARIA 
Patients not seriously ill (can Patients critically ill (cannot 
take oral medication) take oral medication) 
Sulphadoxine/ Pyrimethamine Quinine dihydrochloride injection 
combination Quinine Artemether injection 
Artemisinin and related 
compounds Mefloquine 
Amodiaquine (use limited because 
of severe hepatotoxicity) 
DRUGS USED FOR PROPHYLAXIS 
> Chloroquine 
> Chloroquine + Proguanil 
> Melfoquine 
> doxycycline 
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Chapter-3 
BIBLIOMETRIC: OBJECTIVES AND 
METHODOLOGY 
Bibliometric studies in the recent year have attained 
significance because of its practical application in the evaluation 
of library operation and services, as a statistical and mathematical 
technique. It has extensive application in library and information 
field in identifying the research trends in particular subject, trends 
in authorship and collaboration research core journals, authors 
productivity obsolescence and scattering of literature. It is also 
helpful at the information centersin formulating need based 
collection development policy, weeding and stacking policy. So 
for eliminating the problems in acquisition, organization and 
dissemination of information, Bibliometric has emerged as the 
most prominent tool. 
OBJECTIVES: 
> To prepare a ranked list of journals and to find out the core 
journals. 
> To know the most productive country. 
> To know the rate of collaborative research 
> To know the language in which the most of the literature on 
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the subject has been published. 
> To identify the scattering of subjects 
> To know the most used form of the documents. 
> To know the eminent authors in the field of "Cerebral Malaria" 
1. METHODOLOGY OF BIBLIOMETRIC STUDY: 
The methodology of Bibliometric can be shown through the 
following flow chart. 
Selection of source document 
i 
|(!IoIlection of data 
i 
Analysis and Interpretation of data 
i 
Application of the Bibliometrics Laws 
i 
Conclusion 
1.1 SELECTION OF SOURCE DOCUMENT: 
First step in the study of Bibliometric is to select the source 
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document, from which data is to be collected, for this purpose, 
Index Medicus, has been consulted. 
1.2 COLLECTION OF DATA: 
On the subject Cerebral Malaria references from the Index 
Medicus i.e, 1998 to 2002 has been collected on 5 x 3 square 
inches catalogue cards. Each card contained information about 
author, title, name of the journal, place, year, language and form 
of the document. 
1.3 ANALYSIS AND INTERPRETATION OF DATA: 
All the cards were arranged and re-arranged in order to 
complete the following studies: 
1.3.1 RANKING OF JOURNALS: 
This is to identify the core journals containing the research 
literature on Cerebral Malaria. A rank was prepared for this 
purpose. 
1.3 .2 COUNTRY WISE DISTRIBUTION OF ITEMS: 
It is done to identify the place of origin of documents, 
which is given in Index Medicus. The entries were grouped on 
the basis of their place or origin. They were then counted and 
ranked in a table. 
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1.3.3 YEARWISE DISTRIBUTION: 
It was useful to know the occurrence of source documents. 
This type of the study reveals the number of works in a particular 
year, in which the most of the study conducted. For this purpose, 
a table showing yearwise distribution, has been prepared. 
Although thee is a limitation in determining the above said, 
because only 5 volume has been consulted due to the limited 
scope of this study, in which references have their year of origin 
only in the four years, 1997 to 2002. 
1.3.4 LANGUAGE WISE DISTRIBUTION OF ITEMS: 
The entries were grouped according of their language of 
origin, for the purpose of language wise analysis. After this they 
were counted and then prepared a ranked list of languages in the 
table. 
1.3.5 FORM WISE DISTRIBUTION: 
The literature is published in different forms like articles, 
case study conference, proceeding. Research, Newsletter, Review 
etc. the information regarding the forms was collected from the 
Index Medicus and tabulated to find out he most dominant 
form of literature. 
1.3.6 RANKING OF AUTHORS 
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Ranking of authors is done to identify the most productive 
contributors in the subject. For the purpose of ranking of authors 
the information about all the authors was retrieved, arranged and 
tabulated in the order of decreasing frequency of their 
contributions. 
2. APPLCIATION OF BIBLIOMETRIC LAWS; 
The whole study depends upon the application of 
Bibliometric law such as Lotka, Zipf and Brad Ford's laws. To 
check, the validity of analyzed data, these laws were applied. 
Conclusion: 
The last step of this study is to conclude the finding of the 
study that will trace the solutions towards the problem of the 
acquisition, organization and dissemination of the information for 
better management of the literature. 
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Chapter^ 
DATA ANALYSIS, INTERPRETATION AND 
PRESENTATION 
Bibliometric analysis is used to find out the nature and 
characteristics of the subject 'Cerebral Malaria' research is based 
on the papers published for a period 5 years (1998-2002). 
The analysis is done in two steps. Firstly the published 
papers were analyzed, secondly, the citation appended to the 
papers in the former were analyzed. 
Analyzed of the Papers 
In the first level of analysis, the following was done: 
> Year wise analysis of papers. 
> Ranking of authors 
> Authorship pattern 
> Ranking of Journals 
> Language wise distribution of papers 
> Form wise distribution of papers 
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LEVEL! 
Bibliometric Analysis: 
Year wise analysis of the papers: 
The table-1 showed that the maximum number of papers 
was published in the year 2002 i.e. 466 papers and the minimum 
appeared in year 1998 i.e. 345 papers during a period of 5 years 
(1998-2002). ic-^^''-" 
T a b l e ! 
Year wise Distribution 
S.No. Year No. of Papers % age Cum. %age 
1 1998 345 17.25 17.25 
2 1999 379 18.95 36.2 
3 2000 400 20.0 56.2 
4 2001 410 20.5 76.7 
5 2002 466 23.3 100 
Total 2000 100 
Year wise analysis of papers shows that research work on 6 
cerebral Malaria increased from 2000 and its peak maintained till 
2002. 
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Ranking of Authors: 
The table-2 showed the ranking in the 5 years study of 
Cerebral Malaria. Among the 1380 authors 2 house written 14 
articles, 1 have written 12 article and another 1 have written 11 
article, 2 have written Sarticle and 2 have written 7 each and 
soon. 
Among the authers Nacher(M) and Sowenmi(s) are the most 
productive authors with 14 article each, Kocher(DK) is on the 
second position with 12 article whereas, Bosco (LK)is on the third 
position with 11 articles. Due to joint authorship the number of 
authors has increased. 
TABLE-2 
R a n k i n g o f A u t h o r s 
S.No Rank Author's Name 1998 1999 2 0 0 0 2001 2002 Sum 
1 1 Nacher(M) - - 1 04 09 14 
2 1 Sowunmi (A) 03 02 03 03 03 14 
3 2 Kocliar (DK) 02 01 02 06 01 12 
4 3 Bosco (LK) 04 - 03 01 03 11 
5 4 Jelinek (T) 03 02 01 01 02 09 
6 4 Mokehaupt (F) 01 03 - 02 02 09 
7 5 Singh (N) 01 01 02 02 02 08 
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8 5 Hay (SI) 01 
_ 01 03 03 08 
9 6 Modiano (D) 02 - 02 02 01 07 
10 6 Smith (T) 01 03 01 01 01 07 
11 7 Clark (lA) - - 02 03 01 06 
12 7 Gogtay (NJ) - " - 04 02 - 06 
13 7 Kun (JF) 03 - 02 - 02 06 
14 7 Looaresuwan (S) 01 05 - - - 06 
15 7 McGready (R) - 02 01 - 03 06 
16 7 Price (R) - 06 - - - 06 
17 7 Ringwald (P) 02 03 - 01 - 06 
18 7 Van Vugt (M) - - 02 02 02 06 
19 7 Van Seidleim (L) - - 03 01 02 06 
20 7 White (NJ) 01 02 02 - 01 06 
21 7 Wxlairatana (P) 01 01 01 03 - 06 
22 7 Wangsrichanalai 
(C) 
01 01 01 03 06 
23 8 Babikar (HA) - 03 01 01 - 05 
24 8 Baird (JK) 03 - - - 02 05 
25 8 Beeson (GJ) - - 01 01 03 05 
26 8 Biswas (S) - - 01 03 01 05 
27 8 Bojang (KA) 03 - 01 - 01 05 
28 8 Dondrop (AM) 02 01 01 - 01 05 
29 8 Fryauff (DJ) 1 0 2 01 - 01 01 05 
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30 8 Ferreira MU) 03 01 - - 01 05 
31 8 Gyatt (HL) - 02 01 01 01 05 
32 8 Jakabsen (PH) 05 - - - - 05 
33 8 Kofoed 01 - 01 - 03 05 
34 8 Kilian (AH) 01 03 01 - - 05 
35 8 Luty (AJ) - 02 01 01 01 05 
36 8 Lell (B) 01 - 01 02 01 05 
37 8 Medana (IM) - - - - - 05 
38 8 Newton (CR) 04 - - 01 - 05 
39 8 Price (RN) 01 01 - 01 02 05 
40 8 Robert (V) 02 - 02 - 01 05 
41 8 Snow (RW) 01 03 01 - 01 05 
42 9 Al-Yameen (F) 03 01 - - - 04 
43 9 Cooke (BM) - - 02 01 01 04 
44 9 Crawley (J) - 01 01 02 - 04 
45 9 Chotivanich (K) - - 02 - 02 04 
46 9 Drakeley (CJ) 01 01 01 01 - 04 
47 9 Dodoo (D) - 01 01 01 01 04 
48 9 Davis (TM) - - 02 02 - 04 
49 9 Dua (VK) - 01 02 01 - 04 
50 9 Durand (R) 01 02 - - 01 04 
51 9 Durrhim (DN) 02 02 - - - 04 
52 9 Ekvall (H) - 01 - 02 01 04 
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53 9 Faye (0) 01 01 02 - - 04 
54 9 Gopinath (VP) - - - 02 02 04 
55 9 Giha (HA) 01 01 01 01 - 04 
56 9 Hovette (P) - 02 01 01 - 04 
57 9 Le Bras (J) - 03 - 01 - 04 
58 9 Newton (PN) - - - 01 03 04 
59 9 Parola (P) - - 02 1 01 04 
60 9 Pearson (RD) - 01 - 02 01 04 
61 9 Tjitra (E) - 01 - 01 02 04 
62 9 Taylor-Robinson (A) - - - 03 01 04 
63. 10 55 Authors contributed 3 article each. 
64. 11 243 Authors contributed 2 article each. 
65. 12 999 Authors contributed 1 article each. 
Authorship Pattern: 
Multiple authorship is a characteristic feature of modern 
sincere and there has been consistent trend towards increased 
collaboration in all the branches of the science. 
It has been found that the rate of increase in the multiple 
authorship varies considerably with the subject concerned. 
Table-3: Shows the pattenrs of single & multiple authorship. 
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TABLE-3 
Authorship distribution pattern 
S.No. Year Single 
Authorship 
%age Multiple 
Authorship 
%age 
1 1998 19 14.9 326 17.4 
2 1999 26 20.4 353 18.8 
3 2000 29 22.8 371 19.8 
4 2001 26 20.4 384 20.50 
5 2002 27 21.2 439 23.4 
127 1873 
Grand total: 127 + 1873=2000 
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Ranking of Journals: 
Journals were analysed in relation to their productivity. The 
more frequently published journals consulted by the scientist 
working on the subject Cerebral Malaria were identified and the 
ranked list of journals is prepared by decreasing productivity. 
The list of journals shows that the American Journal of 
tropical Medicine and Hygiene is the journal with the most article. 
It has 318 out of 2000 articles i.e. 15.9% of the total. Next three 
positions are occupied by journals like Transaction of Royal 
Society of Tropical Medicines and Hygiene 10.09%, Southeast 
Asian Journal of Tropical Medicine and Public Health 7.4%, The 
Lancet 4.75% constitute around 38.14% of the literature, and the 
remaining 61.38% is covered by 480 journals. The following 
table-4 shows ranking of journals. 
TABLE-4 
Ranking of Journals 
S.No. Rank Name of Journals 1998 1999 2000 2001 2002 Total C.F. %age 
1 1 American Journal of 
Tropical Medicines & 
Hygiene 
64 51 46 46 111 318 318 15.9 
2 2 Transactions of Royal 
Society of Tropical Medicine 
& Hygiene 
40 40 35 41 45 201 519 10.9 
3 3 Southeast Asian Journal of 
Tropical Medicine & Public 
Health 
53 25 10 " 60 148 667 7.4 
4 4 The Lancet 15 20 15 15 30 95 762 4.75 
5 5 Journal of Association of 
Physicians India 
8 11 17 18 19 73 835 3.65 
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6 6 Journal of Infectious Disease 13 11 12 14 15 65 900 3.25 
7 6 Blood - 10 11 9 30 60 960 3 
8 7 Infection Immunology 11 10 12 10 10 53 1013 2.65 
9 8 QJM - 12 10 10 21 53 1066 2.65 
10 8 Clinical &Exprimental 
Immunology 
8 6 9 8 10 41 1107 2.05 
11 9 Tropical Medicine of Internal 
Health 
6 - 7 10 12 35 1142 1.75 
12 10 East African Medical Journal 5 4 6 5 5 25 1167 1.25 
13 10 Annals of Neurology 6 5 4 - 10 25 1192 1.25 
14 11 British Medical Journal - - 10 5 5 20 1212 1 
15 12 Journal of Communicable 
disease 
4 4 5 - 5 18 1230 0.9 
16 13 Journal of Immunology - - 8 2 5 15 1245 0.75 
17 13 Indian Journal of 
malariology 
2 3 5 5 - 15 1260 0.75 
18 14 Clinical Infectious Disease 1 1 3 3 3 11 1271 0.55 
19 14 Acta Tropica - 4 3 - 4 11 1282 0.55 
20 15 Nature 1 1 2 3 3 10 1292 0.5 
21 15 American Journal of 
Physiology 
- - 2 3 5 10 1302 0.5 
22 16 Sante 1 1 1 3 3 9 1311 0.45 
23 17 Journal of Tropical 
Piadiatrics 
2 1 2 1 2 8 1319 0.4 
24 18 Annals of the academy of 
Medicines Singapnare 
1 1 2 1 2 7 1326 0.35 
25 19 Antimicrob Agents 
Chemotherapy 
1 1 1 2 1 6 1332 0.3 
26 19 Parasitology Today - 2 1 1 2 6 1338 0.3 
27 20 Klinicheskaia laboratoria 
Diagnostika 
1 1 1 1 1 5 1343 0.25 
28 20 Journal of medical 
Association Thailand 
- - 3 - 2 5 1348 0.25 
29 20 Science 1 1 1 1 1 5 1353 0,25 
30 periodical Publishers 4 article each 120 1473 
26 periodical Publishers 3 article each 78 
25 periodical Publishers 2 article each 50 
399 periodical Publishers 1 article each 399 
i :s^. 
r>>--i G . , . -
55 
lO 
NJ 
O) 
00 
2 O 
NJ 
o> 
CD 
LITERATURE (IN %AGE) 
a> 00 o lo a> 
O 
? 
z 
z 
G) 
O 
m 
H C 
m 
Language wise distribution of papers: 
Table 5 shows language wise distribution of papers. English 
is the most prominent language in the Publication of the subject 
Cerebral Malaria, research, French is on second place and 
Russian is on the third number. 
Table 5 
Language wise Distribution 
S.No. Rank Language 1998 1999 2000 2001 2002 Sum %)age 
1 1 English 317 331 357 391 428 1824 91.2 
2 2 French 18 26 18 8 19 89 4.45 
3 3 Russian 2 5 14 - 3 24 1.2 
4 4 German 1 4 2 2 2 11 0.55 
5 5 Chines - 2 1 1 3 7 0.35 
6 5 Japans 1 1 1 1 3 7 0.35 
7 5 Spanish 2 3 1 - 1 7 0.35 
8 5 Portugees - 3 1 3 - 7 0.35 
9 6 Dutch - 1 2 - 2 5 0.25 
10 7 Danish - 1 2 - 1 4 0.2 
11 7 Norwaian - 1 1 1 1 4 0.2 
12 8 Hebrew 1 - - 1 1 3 0.15 
13 8 Swedish 1 1 - 1 - 3 0.15 
14 8 Italian 2 - - 1 - 3 0.15 
15 9 Finnish - - - - 2 2 0.1 
Gr, and Total = 2 0 0 0 
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LANGUAGE WISE DISTRIBUTION 
0.35 
0.55-
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Form Wise Distribution: 
Form wise distribution shows the most dominant form of 
literature of the subject Cerebral Malaria, Articles occupies the 
first place, contributing 94.7% of the literature. Letters and 
comments are on the second and third position respectively. 
TABLE-6 
Form-wise Distribution 
S.No. Rank Form Sum %age Cum. 
%age 
1 1 Articles 1894 94.7 94.7 
2 2 Letters 72 3.6 98.3 
3 3 Comments 16 0.8 99.1 
4 3 News 16 0.8 99.9 
5 4 Editorial 2 0.1 100 
Total 2000 
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FORM-WISE DISTRIBUTION 
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LEVEL-2 
CITATION ANALYSIS: 
To carryout citation analysis only journals available in 
Aligarh libraries were taken into consideration. 
The number of such journals is 3 they gave us total of 318 
references after this analysis has been done about. 
> Ranked list of cited authors 
> Ranked list of cited journals 
TABLE-7 
Chronological Analysis 
S.No Year No. of citation %age Cum. %age 
1 1935 1 0.31 0.31 
2 1953 1 0.31 0.62 
3 1954 1 0.31 0.93 
4 1963-68 6 1.88 2.81 
5 1972-79 6 1.88 4.69 
6 1980-89 41 12.8 17.49 
7 1990 14 4.4 21.89 
8 1991 10 3.14 25.03 
9 1992 18 5.6 30.62 
10 1993 16 5.03 35.66 
11 1994 24 7.5 43.16 
12 1995 18 5.6 48.76 
13 1996 51 16.03 64.79 
14 1997 30 9.4 74.19 
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15 1998 39 12.2 86.39 
16 1999 23 7.2 93.59 
17 2000 15 4.7 98.29 
18 2001 4 1.2 99.49 
Total 318 
Half-life Period: 
Half-life is a measure of the growth of a discipline. In other 
words, it also indicates the rate of obsolescence of a discipline. 
Table -shows that 99.8% cited literature come from 6 years out of 66 
years provided approximately 99% of the literature, which is cited. 
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Table-8 
Half -life of Literature 
S.No Years No. of citation %age Cum. % age 
1 1996 51 31.4 31.4 
2 1997 30 18.5 49.9 
3 1998 39 24.0 73.9 
4 1999 23 14.19 88.09 
5 2000 15 9.25 97.34 
6 2001 4 2.46 99.8 
Total 162 
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HALF-LIFE DISTRIBUTION 
35-
Ranked list of cited Authors: 
A ranked list of cited authors has been prepared to shows that 
which author is most frequently cited in the research on the subject 
'Cerebral Malaria' for the period of 1998-2002. 
Table-9 shows that White (NJ) is the most cited author followed 
by Loooresuwan (S) & Warrell (DA) and Marsh (K),Kocher (DK), Clark 
(lA) and Winstanley (P). the 2"^ * & 3'"^ rank respectively. 290have 
been cited once , 15 authors have been cited twice and 3 authors 
have been cited thrice and 3 authors cited 4 times each. 
In the table -9 numbers in the bracket after years shows how 
many times that year is cited in level-2 study, for example 1990 (-2) 
means that author is cited twice in the year 1990. 
Table - 9 
Ranked list of cited Authors 
S.No Rank Author's Name Year Total 
1 1 White (N.J) (1987,1988,1991,1996,1998 (-2), 1999 7 
2 2 Loooresuwan (S) 1990,1992,1994,1995,1983,1998 6 
3 2 Warrell (D.A) 1982,1986.1988,1990,1995(-2) 6 
4 3 Kocher (D.K) 1996(-2),1998(-2),1999 6 
5 3 Marsh (K) 1995,1996(-2),l998(-2) 6 
6 3 Clark (I.A) 1981,1991,1992,1994,1997 5 
7 3 Winstanley (P.A) 1992(-3), 1994,2000 5 
8 4 Crawley (J) 1996,1998,1999,2000 4 
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9 4 Taylor (T.E) 1992,1993,1998,1988 4 
10 4 Bloland (P.B) 1993,1996,1997,1999 4 
11 5 Newton (C.R.J.C) 1991,1994,1997 3 
12 5 Hein (T.T) 1991,1993,1996 3 
13 5 Ven Hensbrock 1996(-2),1997 3 
15 authors contributed 2 article each = 30 
290 authors contributed 1 article each = 290. 
Table 10 
Ranked list of cited Journals 
S.No. Rank Name of Journals No. of 
Papers 
1 1 Transactions of Royal Society of 
Tropical Medicines and Hygiene 
53 
2 2 The Lancet 41 
3 3 American Journal of Tropical Medicine 
and Hygiene 
24 
4 4 Journal of Association of Physicians 
India 
15 
5 5 New England Journal of Medicine 12 
6 6 Bulletin World Health Organization 11 
7 7 Annals of Tropical Medicines 
Parasitology 
8 
8 8 Journal of Infectious Disease 7 
9 8 Tropical Medicines & International 
Health 
7 
10 9 Parasitology Today 5 
11 10 Antimicrob Agents chemotherapy 4 
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12 10 Journal of Amercian Medical 
Association 
4 
13 10 Epilepsia 4 
14 11 QJM 3 
15 11 Archives of Neurology 3 
16 11 Southeast Asian journals of tropical 
medicines Scpublic health 
3 
17 12 Nature 2 
18 12 Annals of neurology 2 
19 12 British journal of clinicals pharmacology 2 
20 12 Infect Immunology 2 
21 12 Molecular Biochemical Parasitology 2 
22 12 Blood 2 
23 12 Clinical infection disease 2 
24 12 Pediatrics 2 
25 12 Neurology 2 
26 12 Archives of Disease in Children 2 
27 12 American Journal of Physiology 2 
28 12 European journals of Clinical 
Investigation 
2 
29 12 Social Science Medicine 2 
86 Journals contribute 1 article each 
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of 
APPLICATION OF BIBLIOMETRIC LAWS 
To check the validity of bibliometric laws over the collected 
and analyzed data, the next step is the application of bibliometric 
laws after their interpretation. 
LOTKA'S INVERSE SQUARE LAW: 
Alfred, J. Lotka in the year 1926, proposed his inverse 
square law correlating contribution of scientific paper to their 
number of contribution. According to Law "number of scientists 
who contribute 'n' paper will be 1/n^ of those who contributed 
only 1 paper". 
In the present study, it was observed that 1359 authors have 
contributed 2000 items. Out of 1359 authors only 360 authors 
are contributed more than 1 paper and the rest 999 have 
contributed only 1 paper each. 
Lotka's law was applied to know the number of authors 
contributing 2 papers, 3 papers and 4 papers respectively. Author 
table has been consulted for derivation. 
Formula: 
No. of author's publishing n paper = no. of scientist publishing 1 paper/n2 
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Table - A 
No. of Authors No. of Articles contributed 
999 1 
243 2 
55 3 
21 4 
Authors contributing 2 papers - as we know that the number 
of authors consisting only one paper is 999, therefore number of 
authors consisting only 2 papers may be calculated by the formula. 
No. of author's publishing n paper = no. of scientist publishing 1 paper/n2 
The number of authors publishing 2 papers should be 
999/22 = 999/4 = 249 
999/4 = 249 (i.e. 243 < 249) 
The number of authors publishing 2 papers should be 249. 
However, an analysis of the data indicates that only 243 authors 
have contributed 2 papers which is far less than the figure, 
obtained by applying the law. 
Authors Contributing 3 papers 
On substituting n = 3, in the above formula No. of authors 
publishing 3 papers = 999/3^ = 999/9 = 1 1 1 
i.e. (55 < 111). 
But present analysis shows that only 55 authors have 
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contributed 3 papers, which is far less than the figure, obtained by 
applying law. 
Authors Contributing 4 papers: 
On putting n = 4 in the formula 
No. of authors publishing 4 papers = 999/4^ 
999/16 = 62 
i.e. (21 < 62) 
The present analysis shows that only 21 authors contributing 
4 papers which is again far less than the calculated figure. 
It may be concluded that the trend of research now a days, 
have changed as compared to that period when law was 
formulated. So on the basis of the analysis of the present data, it 
is difficult to satisfy the Lotka's law. 
BRADFORD'S LAW OF SCATTERING: 
This law states that if scientific journals are arranged 
according to their decreasing they productivity of articles on a 
given subject, they may be divided into a nucleus of periodicals, 
more particularly devoted to the subject and several groups or 
zones, containing same number of articles as nucleus, when the 
number of periodicals in the nucleus and succeeding zones will be 
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given as: 
1 : n: n2 
(where ' 1 ' is number of journals in the nucleus and 'n' is the 
multiplier). 
To check the validity of this law 455 journals were divided 
into three zones according to their productivity. 
In the first zone 3 journals contained 666 articles; in the 
second zone 22 journals contained 1332 articles and; remaing 
147 journals contained 1998 in the third; according to this the 
periodicals in each zone covered approximately 1/3 items of the 
total, for all this data has been taken from tab - the analysis shows 
phenomenon of scattering of items in different zones of 
periodicals. The first zone is the nucleus zone as it contain 3 
periodicals followed by 22 journals in second zone, 147 
periodicals in the third zone the zone thus identified will form an 
approximately geometric series as given below. 
S. No. Zone No. of 
article 
Commulative 
no. of article 
No. of 
Journal 
Commulative 
No. of 
Journal 
1 1 666 667 3 3 
2 II 1332 1332 22 25 
3 III 1998 2000 147 172 
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Here 
22 = 25 = 3 X 7 (Approx.) 
and 147 s 172 = 3 X 7 X 7 (Approx.) 
Therefore now the series is 
3:3 X 7:3 X 7 X 7 
on substituting 
3 = n we get 
3 : 3 n : 3n2 
i.e. 1 : n : n^. 
Thus, Bradford's law is proved pseudo scientifically. 
Taking log 'n' on X axis and number of items in each zone 
on y axis a graph was plotted as shown. The bibliograph, thus 
obtain is found to be by and large similar to Bradford's 
bibliograph. 
As graph begins as a rising curve API and continuous as a 
straight line. The rising part of the graph represent the rulers of 
highly productive journals. The point PI , P2, and P3 on 
Bibliograph are the boundaries of the three equi-productive zones 
in which almost the same number of articles as the nucleus 
represented by 
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OYl = Y1Y2 = Y2Y3 derived from as increasing larger 
number of journals represented by OXl, XI X2 and X 2 X3. 
Log value of 3 journals in the first zone = 
Log value of 22 journals in the second zone = 
Log value of 147 journals in the third zone = 
ZIPF'S LAW: 
It is not applied as it deals with the long textual matter of 
the articles. 
Price's Square Root Law of Scientific Productivity: 
This law states that "half of the scientific papers are 
contributed by square root of the total number of authors". 
Total no. of papers = 2000 
Total No. of authors = 1359 
Half of Scientific papers = 1000 
Square root of total authors = 1359036 .8 = 37 
From analysis we get that 37 authors have contributed 246 
papers, which is a approximately equal 12.3% whereas 50% 
would be 1000 which is given by law. This law can not be exactly 
proved because of multiple authorship pattern which largely 
prevails now-a-days. 
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BRADFORD'S BIBLIOGRAPH 
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CONCLUSION 
Bibliometric study has been done on the topic "Cerebral 
Malaria" of the period (1998-2002). The analysis is done at two 
different levels. Lever-1 gives the core journal of the subject, the 
most productive authors, most dominant language and most 
tominent form. Level - 2 gives the most cited journal and the most 
cited authors. Application of laws has been done. On the basis of 
bibliometric analysis the following results have been found out. 
TOP THREE 
RESULT OF LEVEL - 1 
A. Most Productive Authors. 
i. Nacher (M) and Sowunmi (S) with 14 articles at first 
position. 
ii. Kochar (DK) with 12 articles at second position. 
iii. Bosco (LK) with 11 article at third position. 
B. Most Productive Journals: 
i. American Journal of Tropical Medicine & Hygine -
318 articles at first position. 
ii. Transactions of Royal Society of Tropical Medicine & 
Hygine - 201 articles at second position. 
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iii. Southeast Asian Journal of Tropical Medicine and 
Public Health - 148 articles at third position. 
C. Most used Languages 
i. English at the first position, 
ii. French at second position, 
iii. Russian at third position. 
D. Most Dominant Form 
i. Articles are on the first rank 
ii. Letters are on the second rank 
iii. Comments are on the third rank 
RESULT OF LEVEL - 2 
A. Most Cited Authors 
i. White (NJ) with 7 times is the most cited author. 
ii. Looaresuwan (S) and Warrell (DA) with 6 times is the 
second most cited authors. 
iii. Kochar DK with 5 times is the third most cited author. 
B. Most Cited Journals 
(i) Transactions of Royal Society of Tropical Medicine 
and Hygiene 
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(ii) The Lancet 
(iii) American Journal of Tropical Medicine and Hygiene 
FINDINGS: 
After going through the results of Level - 1 and Level - 2 
literature, it is found that the journals used by the scientists on the 
topic "Cerebral Malaria" are not similar at the two levels. In 
Level-1 American Journal of Tropical Medicine and Hygine most 
productive journal. 
Similar in case of authorship rankjing pattern shows that 
most productive author(s) are not the most cited one. For e.g. in 
Level - 1 Nacher (M) is the most productive author with the rank 
first followed by Kochar (DK) and Bosco (LK) with 2n'^  and 3"^ 
respectively but in Level-2 White (NJ) is the most cited author 
followed by Looaresuwan (S) and Kochar (DK) at the 2'"' and S'"* 
respectively. 
An obvious finding is that quantity and quality do not always 
coincide, as it is seen that the most productive journal as well as 
the productive author i.e. the ones which have the largest quantity 
are not the most cited, i.e. qualitatively they are not he best. 
So in the end it is observed that the study at both the levels 
gives us a picture which tells us somewhat about the nature and 
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characteristics of the journals and alitH^-ts, who are_,en^gted in 
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producing papers on "Cerebral Malaria". Bcft-at-^fiic same time it 
would be wise to mention some of its limitation that one 
encounters mainly in Level-2, as only few journal are taken for 
citation analysis there is always a chance of wrong findings 
specially in the case of journals as it is being observed that every 
journal has more of its citations than of others and if any author 
contribute a paper in a particular journal than it may not be cited 
in another journal and in case that journal is not taken up for 
citation analysis then there is always a chance of missing of that 
author in the citation analysis and in the process it will give 
somewhat skewed results. 
Regarding the laws of bibliometrics out of four main laws 
were studied. 
Lotka's could not be proved may be because of the 
prevalence of multiple authorship. 
Zipf's Law could not be applied because it refers to 
counting of words in long textual matter. 
Bradford's Law was studied and it was proved pseudo 
scientifically. The total journals were divided into three zones. All 
the three zones given approximately equal no. of articles though 
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the no. of journals increased from zone 1 to zone 3 which is what 
Bradford's Law says. 
Price Square Root Law was also studied, this law is 
neither proved nor disproved. 
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